Plasma levels of matrix metalloproteinase-2 and tissue inhibitor of metalloproteinase-1 correlate with disease stage and survival in colorectal cancer patients.
The matrix metalloproteinases and their inhibitors are known to be involved in the process of tumor invasion and progression. Our objective was to investigate the potential diagnostic and prognostic value of plasma matrix metalloproteinase-2 and -9 and tissue inhibitor of metalloproteinase-1 in colorectal cancer. Gelatinase bioactivity and immunoreactivity of pro-matrix metalloproteinase-2 and -9, tissue inhibitor of metalloproteinase-1, and carcinoembryonic antigen were determined simultaneously in preoperative plasma and serum of colorectal cancer patients (n = 94) and in healthy controls (n = 51). Plasma pro-matrix metalloproteinase-2 levels were lower in colorectal cancer patients (P < 0.0001) than in controls, and its gelatinolytic activity revealed an inverse correlation with adverse clinicopathologic parameters, such as lymph node involvement (P = 0.017), stage (0, I, II vs. III, IV; P = 0.012), and the carcinoembryonic antigen level (P = 0.016). Pro-matrix metalloproteinase-9 levels did not differ between patients and controls. Pro-matrix metalloproteinase-2 gelatinolytic activity showed potential value in colorectal cancer diagnosis, identifying patients with 70 percent sensitivity at 95 percent specificity. Pro-matrix metalloproteinase-9, tissue inhibitor of metalloproteinase-1, and carcinoembryonic antigen all showed lower sensitivities. Combining pro-matrix metalloproteinase-2 and tissue inhibitor of metalloproteinase-1 measurements increased the sensitivity significantly to 84 percent. With respect to prognosis, tissue inhibitor of metalloproteinase-1 showed value in predicting disease outcome in our patient group, whereas pro-matrix metalloproteinase-2 and -9 did not. The combination of tissue inhibitor of metalloproteinase-1 and carcinoembryonic antigen was better in predicting three-year survival than tissue inhibitor of metalloproteinase-1 alone, but it remains to be determined if the combination would be a better marker for survival than carcinoembryonic antigen alone. Low pro-matrix metalloproteinase-2 levels and high tissue inhibitor of metalloproteinase-1 levels correlate with parameters of colorectal cancer disease. These correlations may be used in the search for new markers in colorectal cancer diagnosis and prognosis.